Changes in chromatin phenotype predict the response to hormonal deprivation therapy in patients with prostate cancer.
To assess the value of studying chromatin organization using high-resolution digital image analysis to predict the response to hormonal-deprivation therapy (HDT) in patients with prostate cancer, using pretreatment prostate tissues. A tissue microarray (TMA) was constructed using pretreatment paraffin-embedded tissues from transurethral resection of the prostate (TURP) samples (48 patients, 96 cores). None of the patients had received any treatment for prostate cancer before TURP. The patients' medical records for 5 years after treatment were assessed; patients were divided, based on their prostatic specific antigen (PSA) levels after treatment, into those optimally responsive to HDT (14) and those resistant to HDT (34). The latter were further subclassified based on their nadir PSA level. Imaging comprised a calibrated digital image-analysis system with software for densitometric and texture analysis, the latter being assessed on manually segmented nuclei (> or =30 nuclei/core). Most of the measured digital texture features assessing chromatin density and distribution were significantly different between the prognostic groups (P = 0.001). In the training set, 12 of 14 HDT-responsive and 23 (68%) of HDT-resistant patients were accurately predicted. However, all HDT-resistant patients with a nadir PSA level of >5 ng/mL were accurately predicted. The overall classification sensitivity was 47%, specificity 94% with a positive predictive value of 85%. However, the sensitivity was 100% between patients optimally responsive to HDT and those poorly responsive with a nadir PSA level of >5 ng/mL. Quantitative image analysis of chromatin phenotype showed promising value in predicting before treatment the response to HDT in patients diagnosed with prostatic adenocarcinoma. However, further work using larger data sets is required before adapting the technique in routine clinical practice.